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(57) Abstract 

PROBLEM TO BE SOLVED: To exhibit the removing performance 
of the org. matter in water over a long period of time without 
substantially throwing away activated carbon and substantially 
eliminating the exchange of the activated carbon. 
SOLUTION: The photocatalyst-carrying activated carbon layer 5 
carrying a photocatalytic material on the surface and adsorbing the 
org. matter in the water, the light source 4 capable of emitting light 
to the photocatalytic material, the activated carbon layer 5, the 
housing part 16 for housing the activated carbon layer 5 and the 
light source 4 and also having the water inlet 14 for allowing water 
to be treated to flow in and the discharge port 15 for discharging 
the liq. passed through the activated carbon layer 5 and the 
reflective coating 3 provided at the inner wall of the housing part 
16 and reflecting the light emitted from the light source 4 are 
provided. The material capable of decomposing the org. matter in 
the water adsorbed on the activated carbon layer 5 is used as the 
photocatalytic material. Then the decomposed matter of the org. 
matter in the water is removed by using the water, etc., to be 
treated. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Touch some of activated carbon which adsorbs the underwater organic substance, and said activated 
carbon [ at least ], and a predetermined light is used. While containing the photocatalyst matter which 
disassembles the underwater organic substance which stuck to said activated carbon, the light source which can 
emit said light to said photocatalyst matter, andsaid activated carbon, said photocatalyst matter and said light 
source The underwater organic substance stripper characterized by having the stowage which has suicide-by- 
drowning opening which flows processed water, and the exhaust port which discharges the liquid which passed said 
activated carbon. 

[Claim 2] The underwater organic substance stripper according to claim 1 characterized by having further a 
reflective means to reflect in said said activated carbon and photocatalyst matter side the light which it was 
prepared in the wall of said stowage and said light source emitted. 

[Claim 3] Said activated carbon is an underwater organic substance stripper according to claim 1 or 2 
characterized by supporting said photocatalyst matter on the front face. 

[Claim 4] Said light source is an underwater organic substance stripper given in either of claims 1-3 characterized 
by the ability to emit said light intermittently.. 

[Claim 5] Underwater organic substance stripper plurality given in either of claims 1-4, and the suicide-by- 
drowning selection means for making said processed water flow into all or the part of said two or more underwater 
organic substance strippers, A treated water discharge means to discharge the treated water processed by said 
activated carbon from all or the part of said two or more underwater organic substance strippers, The underwater 
organic substance removal system characterized by having an organic substance content water discharge means 
to discharge a liquid including the decomposition product of the underwater organic substance which was sticking 
to said activated carbon disassembled with said photocatalyst matter from the part of said two or more underwater 
organic substance strippers. 
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DETAILED DESCRIPTION ~~ ~ -~ ~ " 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention begins water and sewage, and removes the organic substance in gray water, 
treatment-of-human-waste water, waste industrial waters, the river where a degree of contamination is high, a 
lake, and the ocean, for example, relates to underwater organic substance strippers, such as a water purifier,' and 
an underwater organic substance removal system. 
[0002] 

[Description of the Prior Art] As typical matter of the organic substance in a waterworks, trihalomethane 
(henceforth, THM), 2-methyl isoborneol (henceforth, MIB), and diosmin (henceforth, GEO) are mentioned. The 
approach of making the organic substance stick to the activated carbon, using activated carbon as an approach of 
removing these underwater organic substance, and removing, and the approach of filtering by the poly membrane 
and removing have been used conventionally. The former has mainly been used especially. 

[0003] The disposable + exchange system of the adsorption treatment method by activated carbon discarding the 
activated carbon cartridge currently used before reaching adsorption saturation, and exchanging for a new 
activated carbon cartridge is. almost trje case. Moreover, in order to attain reinforcement of activated carbon, 
playback by hot water is also tried. 
[0004] 

[Problem(s) to be Solved by the Invention] There were the following technical problems in the conventional 
activated-charcoal-absorption removal method and the conventional carbon regeneration approach of disposable + 
exchange system. 

[0005] Conventionally, activated carbon with hydrophobicity has been used as an adsorbent of the underwater 
organic substance. Activated carbon shows the property which was excellent compared with other ingredients to 
adsorption of THM, MIB, GEO, etc. by the liquid phase. However, about the life over THM, it is very as short as 
extent at the water purifier of the usual direct attachment type half a year, and semipermanent removal cannot be 
desired about other organic substance. For this reason, development of a long lasting adsorbent or the removal 
system made to prolongation-of-life-ize is pressing need to underwater organic substance removal. 
[0006] Moreover, high exchange of frequency is not desirable from a viewpoint of that a disposable method has 
troublesome exchange of an activated carbon cartridge, or saving resources. Furthermore, when the activated 
carbon cartridge which adsorbed the used chlorine compound (THM) is discarded, there are many sources of 
anxiety — harmful gas occurs. Thus, the exchange type which results in extensive abandonment of used activated 
carbon has an expensive environmental load. 

[0007] As an approach of attaining prolongation-of-life-ization of the above-mentioned activated-charcoal- 
absorption agent, hot water or the carbon regeneration by boiling is tried. Although it is possible to make it **** to 
low-boiling point compounds, such as THM, as for such hot water playback, the desorption of high-boiling point 
compounds, such as MIB and GEO, is difficult Therefore, it does not result in full regeneration. Moreover, the high- 
boiling point compound accumulated on activated carbon through hot water playback may generate the organic . 
halogenated compound which reacts with free chlorine and has a body bad influence. Thus, there are many 
technical problems at the hot water playback which does not result in full regeneration. 
[0008] This invention aims at offering the underwater organic substance stripper excellent in adsorbent 
regenerative capacity, and an underwater organic substance removal system, without using on parenchyma and 
throwing away in consideration of the technical problem of the underwater organic substance removal by the 
activated-charcoal-absorption removal-playback approach of such conventional disposable + exchange system 
[0009] 

[Means for Solving the Problem] The activated carbon with which the 1st this invention (it corresponds to claim 1) 
adsorbs the underwater organic substance, The photocatalyst matter which disassembles the underwater organic 
substance which touched said some of activated carbon [ at least ], and stuck to said activated carbon using a 
predetermined light, While containing the light source which can emit said light to said photocatalyst matter, and 
said activated carbon, said photocatalyst matter and said light source It is the underwater organic substance 
stripper characterized by having the stowage which has suicide-by-drowning opening which flows processed water, 
and the exhaust port which discharges the liquid which passed said activated carbon. 

[0010] Processed water is flowed into a stowage, before it carries out adsorption treatment of the processed 



underwater organic substance with activated carbon and it carries out an adsorption breakthrough, by carrying out 
an optical exposure, a photocatalyst is activated, an adsorption component is decomposed and activated carbon is 
reproduced. Therefore, removal capacity can continue over a long period of time from repeating adsorption- 
photoregeneration. 

[0011] the 2nd this invention (it corresponds to claim 2) — each component of the underwater organic substance 
stripper of the 1st this invention — in addition, it is the underwater organic substance stripper characterized by 
having further a reflective means to reflect in said said activated carbon and photocatalyst matter side the light 
which it was prepared in the wall of said stowage and said light source emitted. 

[0012] The 3rd this invention (it corresponds to claim 3) is an underwater organic substance stripper to which said 
activated carbon is characterized by supporting said photocatalyst matter on the front face in the underwater 
organic substance stripper of the 1st or 2nd this invention. 

[0013] The 4th this invention (it corresponds to claim 4) is an underwater organic substance stripper to which said 
light source is characterized by the. ability to emit said light intermittently in the underwater organic substance 
stripper of the 1st to 3rd one of this: inventions. 

[0014] The 5th this invention (it corresponds to claim 5) The underwater organic substance stripper plurality of the 
1st to 4th one of this inventions, The suicide-by-drowning selection means for making said processed water flow 
into all or the part of said two or more underwater organic substance strippers, A treated water discharge means 
to discharge the treated water processed by said activated carbon from all or the part of said two or more 
underwater organic substance strippers. It is the underwater organic substance removal system characterized by 
having an organic substance content water discharge means to discharge a liquid including the decomposition 
product of the underwater organic substance which was sticking to said activated carbon disassembled with said 
photocatalyst matter from the part of said two or more underwater organic substance strippers. 
[0015] Thus, by preparing two or more underwater organic substance strippers of the 1st to 4th one of this 
inventions, processed water can be processed by some [ at least ] underwater organic substance strippers, and 
the activated carbon of some underwater organic substance strippers can be used and reproduced for light to 
processing of the processed water and coincidence. Therefore, processing of processed water can be performed 
continuously. 

[0016] In addition, after disassembling the organic substance which was sticking to activated carbon using light, it 
is necessary to let the processed water of a constant rate flow to activated carbon, to remove the decomposition 
product of the organic substance with the processed water, and to wash activated carbon. By doing in this way, a 
decomposition product can be discharged, and activated carbon can be **(ed) and reused 
[0017] 

[Embodiment of the Invention] Below, the gestalt of operation of this invention is explained with reference to a 
drawing. 

[0018] (Gestalt 1 of operation) The configuration of the underwater organic substance stripper of the gestalt 1 of 
operation of this invention is shown in drawing 1 . As shown in drawing 1 , the underwater organic substance 
stripper of the gestalt 1 of operation While containing the photocatalyst support activated carbon layer 5 which 
adsorbs the underwater organic substance and is supporting the photocatalyst matter on the front face, the light 
source 4 which can emit light to the photocatalyst matter, and the photocatalyst support activated carbon layer 5 
and the light source 4 It is prepared in the wall of the stowage 16 which has the suicide-by-drowning opening 14 
which flows processed water into the photocatalyst support activated carbon layer 5, and the exhaust port 15 
which discharges the liquid which passed the photocatalyst support activated carbon layer 5, and a stowage 16, 
and consists of reflective film 3 which reflects in the photocatalyst support activated carbon layer 5 side the light 
which the light source 4 emitted. In addition, the photocatalyst matter currently supported by the photocatalyst 
support activated carbon layer 5 disassembles the underwater organic substance which stuck to activated carbon 
using the light from the light source 4. Moreover, the light source 4 is installed in the interior or the periphery 
section of the photocatalyst support activated carbon layer 5. 

[0019] The activated carbon of the photocatalyst support activated carbon layer 5 has desirable shape of a grain 
and fibrous thing in consideration of pressure loss. The photocatalyst matter has an engine-performance side and 
a safety aspect to the most desirable titanium oxide. As for the support approach of the photocatalyst matter to 
activated carbon, a sol gel process, a CVD method, a spraying process, etc. are mentioned. The materials design 
which took depositing any approach in homogeneity in the state of not making pore of activated carbon blockade or 
a particle into consideration is required. 

[0020] It mentions above, and as shown in drawing 1 , the light source 4 is arranged in the interior or the periphery 
section of the activated carbon layer 5. This is a catalytic activity-ized means at the time of making a 
photocatalyst decompose the activated-charcoal-absorption component which resulted in adsorption saturation, 
and is indispensable. As the light source 4, when using titanium oxide as photocatalyst matter, the light source 
which emits the light of the wavelength region corresponding to the band gap of titanium oxide is desirable. The 
black light etc. corresponds to this. 

[0021] The reflective film 3 aims at covering beams of light, such as ultraviolet rays from the stowage 16 outside, 
and efficient use of the beam of light which activates the photocatalyst matter. Since the resin is degraded as well 
as ultraviolet rays etc. being harmful to the body when forming a stowage 16 by resin, when forming a stowage 16 
using a resin ingredient, electric shielding of the light from the stowage 16 outside is indispensable. Therefore, as 
an ingredient suitable for the reflective film 3, resin or a ceramic ingredient etc. which performed a metal and metal 



plating is mentioned. 

[0022] Now, in case the underwater organic substance stripper of the gestalt 1 of operation is used, the 1st valve 
1 and 2nd valve 2 are opened wide, and the inside of the activated carbon layer 5 is passed for processed water. 
The underwater organic substance sticks to activated carbon in the case of the passage. The underwater organic 
substance which the predetermined time amount light source 4 was made to generate light irregularly periodically 
as it was called 1 time at one week, was made to activate the photocatalyst matter, and stuck to activated carbon 
there is made to disassemble: Then, the decomposition product of the underwater organic substance is taken and 
removed from activated carbon by passing the inside of the activated carbon layer 5 for processed water. When it 
does in this way, it is reproduced and activated carbon stops needing exchange. Here, it should take on the basis 
of the time amount taken for THM which is a low-boiling point compound to reach adsorption saturation, time 
amount, i.e., adsorption time amount, until it results in the following optical exposure through an optical exposure, 
moreover, the total by which the number of chloride ion contained in the decomposition liquid after a Mitsuteru 
putting exposure stuck to activated carbon after optical irradiation time carried out the adsorption breakthrough of 
the THM — it is desirable to make time amount until it results in 80% of the chlorine atomic number of THM into 
the criteria of optical irradiation time. 

[0023] In addition, although the photocatalyst matter is supported by the photocatalyst support activated carbon 
layer 5 with the gestalt 1 of operation mentioned above, it is good, though magnitude of each photocatalyst matter 
is made into magnitude comparable as the magnitude of each activated carbon and the photocatalyst matter and 
activated carbon are mixed physically. In short the photocatalyst matter must touch some activated carbon [ at 
least ], and has only to disassemble the underwater organic substance which stuck to activated carbon using light. 
Also when mixing the photocatalyst matter and activated carbon physically, granular or the thing of activated 
carbon which fixed titanium oxide and titanium oxide is [ fibrous and a photocatalyst ] desirable. 
[0024] Moreover, with the gestalt 1 of operation mentioned above, although the photocatalyst matter has desirable 
titanium oxide, the photocatalyst matter is not limited to titanium oxide. In short, the photocatalyst matter has only 
to disassemble the underwater organic substance which stuck to activated carbon using light. 
[0025] Furthermore, the light source 4 is good also as what can emit light intermittently. If it does in this way, 
energy at the time of emitting light can be made small. Make it however, better for the light source 4 to generate 
light continuously for the purpose of activating the photocatalyst matter. 

[0026] (Gestalt 2 of operation) The underwater organic substance removal structure of a system of the gestalt 2 
of operation of this invention is shown in drawing 2 . As shown in drawing 2 , in the underwater organic substance 
removal system of the gestalt 2 of operation, 6 and 7 are arranged to juxtaposition two underwater organic 
substance strippers (A and B) explained with the gestalt 1 of operation, the 1st change valve 8 is formed in the 
suicide-by-drowning opening upper part of each underwater organic substance stripper, the 2nd change valve 9 is 
formed in the exhaust-port lower part, it lets water flow in an activated carbon layer at the time, and it usually 
carries out adsorption treatment of the dissolved organic substance. And close the 1st change valve 8 and the 2nd 
change valve 9 intermittently, and the activated carbon layer 5 is made to activate the photocatalyst contained in 
the activated carbon layer 5 by carrying out an optical exposure from the light source 4, and decomposition and 
photoregeneration of activated carbon are performed for an adsorption component. 

[0027] In addition, the BAJJI type photoregeneration which closes the 1st change valve 8 and the 2nd change 
valve 9 is indispensable in order to prevent leakage of the beam of light to which degradation of resin etc. is urged, 
and the leakage to the treated water of the liquid containing a high-concentration decomposition product When 
treated water is a bevel use, it is still more so. 

[0028] Two underwater organic substance strippers [ two ] (A and B) Or the inside of 6 and 7, When the 
underwater organic substance stripper A6 is during photoregeneration, processed water is flowed into the 
underwater organic substance stripper B7 by the 1st change valve 8. Adsorption treatment is performed, when 
underwater organic substance stripper B7B results and carries out photoregeneration to adsorption saturation 
conversely, passage is changed by the 1st change valve 8, and treated water is considered as an inflow and the 
continuous system removal which repeats a series of actuation which carries out adsorption treatment at the 
underwater organic substance stripper A6 which playback ended. Although adsorption treatment is impossible in 
the case of photoregeneration when only one underwater organic substance stripper is used, it is parallel and 
continuous duty is possible by using the two structures. 

[0029] In case the organic substance which stuck to activated carbon is disassembled and the decomposition 
product of the organic substance is removed, it lets the processed water of a constant rate flow in the activated 
carbon layer 5, and washing of discharge and the activated carbon layer 5 is performed for the photo-regenerating 
liquid produced by organic substance decomposition produced by playback, and a passage setup of the feed hopper 
of treated water and the exhaust port of photo-regenerating liquid by adsorption treatment is carried out by the 
3rd change valve 9. The partial oxidation object which did not result in the decomposed chlorine ion or full 
decomposition exists in the activated carbon after disassembly of the organic substance by the photocatalyst 
matter in large quantities, and there is possibility of re-adsorption in it Therefore, it is necessary to discharge 
liquid including these decomposition products, to let water flow further, and to wash the inside of a system. As for 
the amount of water flow here, it is desirable to be based on the amount of water by which a full permutation is 
carried out by the inside of the system of an underwater organic substance stripper. 

[0030] In addition, although [ the gestalt 2 of operation mentioned above ] an underwater organic substance 
removal system arranges the underwater organic substance stripper explained with the gestalt 1 of operation to 



two-piece juxtaposition, the underwater organic substance stripper arranged at juxtaposition is not limited to two 
pieces. In short, two or more underwater organic substance strippers have only to arrange juxtaposition 
[0031] 

[Example] First, the THM adsorption capacity of the physical mixture of activated carbon, photocatalyst support 
activated carbon, and a photocatalyst and activated carbon was investigated. The trial was performed in the 
following ways. The granular thing with a 8 - 15mesh and specific-surface-area 1050m2/g and an average pole 
diameter of 8A was used for activated carbon. This was made into Adsorbent A. What supported titanium oxide 
with rate of support 10wt% with the sol gel process to said granular active carbon was used for photocatalyst 
support activated carbon. Titanium oxide had the crystal structure of an anatase. This was made into Adsorbent B. 
The physical mixture of a photocatalyst and activated carbon used what fixed the particle titanium oxide of a 50- 
lOOnm anatase to the silica bead of 8 - 15mesh, and the thing which mixed said granular active carbon by 2:1 This 
was made into Adsorbent C. 

[0032] The diameter of 5cm and the column made from a quartz of a cylindrical shape were filled up with adsorbent 
A100g, adsorbent B110g, and adsorbent C150g, respectively. The processed water containing THMSOppb, 
MIB100ppt, and GEO100ppt was flowed into this by 25 degrees C and 500 ml/min, and the matter concentration of 
a column outlet side was observed to it, and it was asked for aging of an elimination factor. A result is shown in 
(Table 1). 
[0033] 
[Table 1] 
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The adsorption breakthrough of the THM was carried out among the amounts 1 500-2000I. of water flow as shown 
in (Table 1). 

[0034] Next, activated carbon was regenerated. About Adsorbent A, it let 70-degree C hot water flow in the 
sample after the above-mentioned adsorption breakthrough trial by 500 ml/min for 30 minutes, and hot water 
playback was performed in it. About Adsorbents B and C, the optical exposure was performed for 10 hours, after 
installing equally six cylindrical shape germicidal lamp glass with 10W, a diameter [ of 2cm ], and a die length of 
30cm in the periphery section of the column after an adsorption breakthrough trial similarly and closing suicide-by- 
drowning opening of a column, and an exhaust port. It let 1 01. of 25-degree C pure water flow after the optical 



exposure, and the inside of a column was washed. 

[0035] The adsorption breakthrough trial of THM+MIB+GEO was again performed about the sample of A, B, and C 
to which it regenerated. The result of the adsorption breakthrough trial after regeneration is shown in (Table 2). 
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Although THM tends to be reproduced in A by hot water playback as shown in (Table 2), about other matter, the 

adsorption engine performance is falling clearly. On the other hand, although degradation of B and C which 

performed photocatalyst playback is carried out slightly, the ability to regenerate is superior to A. 

[0037] Next, the following experiments were conducted in order to investigate the effectiveness of the reflective 

film. 

[0038] It was made for a package and light not to reveal the quartz column which installed germicidal lamp glass in 
the periphery section similarly, and installed germicidal lamp glass in the periphery section with aluminum foil about 
the adsorbent B which carried out the adsorption breakthrough by said adsorption breakthrough trial. Thus, 
aluminum foil was used for the reflective film and Mitsuteru putting playback was performed for 10 hours. About 
the sample after playback, it let 101. of 25-degree C pure water flow, and the inside of a column was washed. 
[0039] The adsorption breakthrough trial of THM+MIB+GEO was again performed about the sample in which it 
regenerated using the reflective film. The result of the adsorption breakthrough trial after the regeneration which 
used the reflective film was shown in (Table 3), and it compared with the case where the reflective film is not used. 



[0040] 
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The playback effectiveness of the adsorbent by the reflective film was shown as shown in (Table 3) 
[0041] 

[Effect of the Invention] This invention can offer the underwater organic substance stripper which exchange of 
activated carbon is parenchyma top needlessness, and demonstrates the removal engine performance of the 
underwater organic substance over a long period of time, and an underwater organic substance removal system, 
without throwing away using activated carbon on parenchyma so that clearly from the place explained above. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawing 1] The block diagram of the underwater organic substance stripper of the gestalt 1 of operation of this 
invention 

[Drawing 2] The underwater organic substance removal structure-of-a-system Fig. of the gestalt 2 of operation of 
this invention 
[Description of Notations] 

1 1st Valve 

2 2nd Valve 

3 Reflective Film 

4 Light Source 

5 Photocatalyst Support Activated Carbon Layer 

14 Suicide-by-Drowning Opening 

15 Exhaust Port 

16 Stowage 
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[0 0 0 3] SttR»c«J:*»SKSSffitt, ©SfSfttg 
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[000 4] 

[0 0 0 5] flSfc, *4)««m«!>«*M2: UT, fakfe 
HM, M 1 B, G EOfc£©»»tettfl!i©*mfcJt^« 

nfe«ftt*^-r. L^t^^&s THMfc*f-ra#*irtc 

<. fS©W«%traUTt,^7X^^ (i ^^ v ^ 

[0 0 0 6] Jfcfc, tel^»T#3tt, JSffiK*-h U y 
» (THM) *»*bfcSttK*-hyy^%«SK-r* 

[0007] m&vmmtw&MvmtoitzBsysmt 

[0 0 0 8] *«IUi«, C©«fc5fcft*©fi&^»T+X 
^73 3©S13«*l&2c- Si fc «t 5 7j<cfJ 

[0 009] 

iMmzMmfzfc&o^m'] m 1 (is** 1 

KO'>a<it.-atk:8L, m«©^*|iJfflLT % j0f5 

mm l tc m& *m tut % m 7j<p * mt s wm t % 
[0010] nsafiSPt«yoa7j<*i!SAu, ^wk^© 



(3) 

3 

[00 11] %2<D*%® (IS*«2fcfl/S) 14, ^1 

[ 0 0 1 2 ] - SB 3 fflfeRW 3 (cJt(S) 14, 31 1 10 

*fe(iH2(D*^CD7j<*#a»SSStC*3^T, 

[0 0 13] K4<0*Mi (R#B4fc*fe&) 14, Hi 

[ o o 1 4 ] mi 5 <D*m (smm 5 ic*fjs) {4, mi i 
mts imm.<D7wmmmm&&m<D?%<D±m*tc 20 

-sua* & ©, wiBStt^t *-o T*aa£ ntcwm-fc*® 

[0 0 1 5] i!CD4 3fc, M!lfr&S!4©V v fftfr'<D# 
HBfl(T)7j<^Wa ! i%lt*S@*fflMf@iS^Sil«i;t4:'3, ' 30 

7j<* ; s«^it*^s©stt^7t^ffl^rs^'r?) c k 

[0 0 16] &:fc\ 3fc*E^Tigtt«k:»*bTV;fcW 

WM^^M -^«©Msaa7i<*gi4Ktca7i< 

(O'tftftZii <:©4dfc:-f 3c ktc49, 
[00 17] 

[aw©*!©**] wTt> *»w<o*ao«is*H 

iB*#JHLTttl»r*. 

[0018] (*BS©Jgfl| 1 ) H 1 fc, *^<DHfi(E<0 

i ©TKtf *fl*fti»s8«o*ia*^'ro s i fcTK-r 

MfcfcKfcU Affile )KMMHMt%£NfUTt'«dteHfK 

j§*s«tt&« 5 k, mmmn^^m-^ c k#T*t 

§ ftS 4 k , ftMKStt rStt^l 5 fc 4 tf 4 *w® 



#B82 0 0 0-2 0 2 4 6 8 
4 

?5A7j<ai 4, fe«fca**M«fflfif?gttK«5*3iaL 

fcfttt^gfwrsspzkpi 5-*wrsiRiflaiJi 6 k, 
huri 6©rtsti9^e»n> tts 4*^ l 
«9Stt0W5imcKa}t«jKJHii3 **»&#wjsn 

[0019] 3t«asffl«f?gttsji 5 ojssitKtiJE^a^ 
w&vummffiffi. &£wfrt>mit?$>tfmm&is 

ic^ai^-y:?. c k*#*ic Attfctmi^tf&s-e* 

So 

[0 0 2 0] ±}£U 01fcSVf4-5fc, ?S14K®5CD 

?jfflt>L<i,mmffib:itytm4*mwt5o ctia. r 

[0 0 2 1] IR»»1 6neP^6©3l|Sn« 

* if©3fc«*iBR-r S ckk, .^j*»K*g14{fc;£-e 

Attfc#^£c k«4aii, iRffifli 1 6 ^SIB^mfiK-rs 
[0 0 2 2] ^M©^® 1 <97j((fi£r«tt||$£g|I 

*«ffl-r*«ir\ hi©#i*34i;mi2(d#2%to 

oT, ***«*0»j!M*gttK^6i:DI»<. d<?5 
4 9 lets k, Stt»J4?|^«n, 33E»*ie®kLft< 

m, -r*^, Ki»^rattfij»js<t'&«iTfesTHM^ 



(4) 

5 

co o 2 3] 4*, ±j&btcnmmm i -r-fct, 

g1^<D'>4< £*>-gPlcgL, ftWBLT, ffittJ^ 

[0024] $fc. ±MLrc$m<DfcmiT*te, ytmm 
[oo2 5] ftiu tt, mxmcytttmtzc 

£Wr*%Z&<DkLXt>&\,\ c^idfc-TSi:, ft* 

i4, ft»4K:tt^«fcft*3^;£4t5J*#«fci/\> 20 
[0 0 2 6] (£*0JBtg2) H21C *«W©*flS© 
$ftg 2 ©zK*#a%^* A©*toEfcjj*To El 2 fc 

(A i: B) 6*5£0*7*M?iJKSffiU 
*S«<0,M<P±»li:£ 1 t) S^L# 8 *, »*PT 

spks 2 9 anfi^ttfSffiKJita 

oJgttKl5te««4*»6Jt8B»fs<:i:h:«J:»)gttK 30 

81, 814K©ft?i£*fT$o 
[00 27] 4*5, Sl<E>tfJ»)e*.#8fc,fctfS2©!i!J 

[0 0 2 8] $ft(i, 20<7)7j<cfW^»S^«2ffl 
<A£B) 6*5i:i;7©~>l3, 7k**flHMft£&B A 6 
#ftif£(p'e;fc;5#&«£ l <0«t)BA#8fcJ:»)7jctfJ 40 
#Hft%l$£&BB 7 tett«ig**fltA, ®*MS*tT 

f ;H;t, PI^^7t7c7j<ifiW»^*SSA6tsaa 

ftH£<D|& !»jt«yif4^RljjlT»S« < x M5»JT?2 

[0 0 2 9] ftl^fc&tf Lfc#1M*&ttU *®*f 
<i*©iWIH**W5»<*V\ -£*<D««ig7.k*gtt 50 
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*» 3 <om *) mzm (ci -a T«a&K5£f* ft 

* &ica7k*m^rt*&&t^gtf c c v<d 
sews* u\ 

[0 0 3 0] 4*3, ±abfc*!lO»«l2-Ptt» zk**r 

*ns**w«mn^*gs{4, 2ffltcpi^^n^iii:(4 

4i/\ g'TSlc, ^<I©7j<**$%R§&;gHtfM?iJ* 
[0 0 3 1] 

mm t m&m t <Dumm&to<D thm 

tco K»««~F©g«-e*7ofe 0 Stt«B, 8~1 5rae 
sh, tmsmi 0 5 OmVg, ¥^»LS8^->^*X 

t^y^T-ffi^ i o w t %TmnLfc^(D^m^ 

7Co ^t^^X47'-7 u ^-XiatD^«jI^LT^ 
tlf4 8 ~ 1 5 nesh£Dv"J * \£~Xlc 5 0 ~ 1 0 0 n m<D 

7-f $-xmcomsL?Mit?-z y*m%. l ft $><Dtmvd. 

[0 0 3 2] ©ifgiJA 1 OOg, ®«^IJB 110g,» 
*lriJC 1 5 0 g^^n^nBS5 c m, P3®^©E^S 
*vAfc5E«L7c 0 . cnic, THM50ppb, MIB 
lOOppt, GEOlOOppt *-&Wl/7"c«ffla* 
^■2 5 < 'C, 5 0 0ml/minT*iSAU *5AttiPiJ 

(S 1 ) fcTKto 

[0 0 3 3] 
[gl] 



(5) 

7 





THM^^5 (%) 


a*a { i ) 


»##JA 






10 0 


9 5 


9 2 


9 5 


. 500 


7 2 


6 0 


7 3 


10 0 0 


4 6 


3 9 


4 4 


2000 

=-===== 


0 


0 


3 




Ml BRfcfc** (%) 


(I) 




SMffftB 




100 


8 5 


8 2 


8 8 


500 


8 0 


8 0 


8 7 


10 0 0 


7 3 


7 0 


7 1 


2 0 0 0 


5 8 


5 0 


6 0 




G'EO»5Ms (%) 


iiTKSk ( 1 ) 




®*S)B 




100 


98 


9 9 


9 8 


5 0 0 


9 5 


9 5 


9 2 


10 0 0 


8 8 


8 2 


9 3 


2000 


7 7 


7 2 


7 0 



10 



20 



($1)^1-19, THMHjItKM 1 5 0 0~2 0 0 
0 10l«T?«8»K>ffll/fc, 30 
[0 0 3 4] *fcgtt*O?|£40J!*fT-3fc. »«S'JA 

7k* 5 0 0 m 1 /m i n 7? 3 0#ffl*U 

-3fe 0 .««sijB. cfco^Tti^ ni;<«*a&nttttft 

©A^AcD^jSgBlc 1 0W> llg 2 cm, I?30cm 
<OP9WBft«fl'*lWffc:6*»«U *^A£DA7j<P> 

tfc, 2 1 0 1 31* U A^ArtWL 

[0035] n^wmzfivtcA, b, cotsato 40 

HJSTHM+MI B + GE0«!^lK»I*K£fTo 

f o 

[0036] 
»23 
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THMRS* (%) 


as** ( 1 ) 


&*&A 






100 


7 8 


8 5 


8 1 


6 0 0 


3 1 


5 0 


4 7 


10 0 0 


7 


2 2 


1 8 


2 0OO 


0 


0 


0 




M)B^$ (%) 


( 1 ) 


&«?WA 


5MS2HB 




100 


6 0 


7 9 


8 2 


5 0 0 


1 1 


80 


8 2 


1000 


0 


6 5 


6 0 


2000 


0 


4 8 


4 4 




GEO^ {%) 


iffi*£ ( 1 ) 


K*^A 


&*#]B 




10 0 


7 2 


9 1 


9 6 


5 0 0 


8 


8 4 


9 0 


10 0 0 


0 


7 2 


6 5 


2 0 0 0 


0 


5 9 


6 7 



(*2) ICTKffi^ &7j<?f£fc<fc3AT*&, THMIi 

[0 0 3 7] K»KOS»ft*M^«fc«>WT<0H 
[0 0 3 8] fijfB!R*KjiM^(c < t'3©S«^*'^7c© 

fcffli/\ 1 oBfr^WLB^^f-p/co n^aosw 

fcof, 2 5 °C<DM7\<tt 1 0 1 il7j<U iovhntkffift 
Ltco 

[0 0 3 9] K»M*ffl^TH£«ra*ff-3;feW8fcO 
*> SfiTHM + M I B + G E0O«R*«fflWB|J&tfo 
TCo (S3) »cSMBI*ffll/^cf|^JBaa©!RJ»lRatt 

[0 0 4 0] 
[S3] 





THMffc;fc*P {%) 


( I ) 






100 


9 2 


8 5 


10 00 


3 9 


2 2 


2 0 00 


0 


0 




Ml BRti&P (%) 


H*« ( 1 ) 






10 0 


8 4 


7 9 


10 00 


7 3 


6 5 


2 0 00 


5 6 


4 8 




GEOIBH&sf* {%) 


m*m ( i > 






1 oo 


9 1 


9 1 


10 0 0 


9 0 


7 2 


2 0 00 


6 7 


5 9 



(6) ^200 0-202 4 6 8 

10 

* (^3) icijK?mK)s fc%m\c&z&mm<on£.®%w 

[0 0 4 1] 

io [0i] *&w<Dnm<DBWi i OTk^wflm^sso 

[0 2] *aW©*SSOIBI82€>**WaM!JliS54'>^7 1 
i 

2 ^2©# 

3 KftfH 

4 JlfiS 

20 1 4 A7j<P 

i 5 gf*p 

1 6 iRMffi 



[01] 




1 

2 : »2<D# 

3 : Stiff 

4 :«» 

5 : 7t«tWfl»Sttftia 



(7) 
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[0 2] 



1 2 : &Ig*#*ari 

i 3 : xmkmi*a 



11 

i 



s e 





—St 



13- 



-12 



F2-A(##) 4D024 AA01 AA02 AA04 AA05 AA10 

AB11 BA02 BB07 CA01 DA07 
DB10 DB23 

4D037 AA01 AA02 AA05 AA06 AAll 

AB14 BA18 CA01 CAll 

4D050 AA01 AA02 AA03 AA04 AA06 

AA13 AA15 AA17 AB19 BC05 

BC06 BC09 BD02 BD06 CA06 

4G069 AA03 BA08A BA08B BA48A 
CA05 



